Introduction
Practice Points  Proper breastfeeding and appropriate complementary feeding practices significantly influences the nutritional status of an infant and his/her future potential.
 Most common type of pre-lacteal feed given was honey (34.%) followed by animal milk (32.1%).
 Only 10.3% of cases were exclusively breastfed compared to 24.4% controls. The most common reason for non-exclusive breastfeeding was that mothers were not available all the time/they were at work (41.4%).
 The decision on the age of starting and content of complementary feeding was most commonly taken by infant's mother. Factors which increased the odds of severe malnourishment were lack of diet diversity, less frequent feeding, no hand washing before feeding, lack of separate vessel for infant and feeding nonsemisolid food.
 Proper health education should be given not only to mothers but also the family members and should start from the antenatal period and must be continued up to the end of infancy period.
role in the development of the infant. It is recommended that parents/caretakers practice 'responsive feeding', i.e., by applying the principles of psycho-social care while feeding children. 9 According to the National Family Health Survey-3 (NFHS), the prevalence of Severe Acute Malnutrition (SAM) in infants aged 6-11 months was 15.3% and 20.2% in India and Madhya Pradesh, respectively.
11,12
The prevalence of exclusive breastfeeding in Madhya Pradesh increased from 14.9 % in 2005 to 34.5 % in 2015. 13 Overall in India, only 21% of children age 6-23 months are fed according to all three practices of Infant and Young Child Feeding (IYCF) guidelines. 11 In Madhya Pradesh, the proportion of infants who are fed correctly based on the three recommendations of IYCF is merely 8.1% and 13.1% in the age groups 6-8 and 9-11 months, respectively.
12
The nutritional status of infants aged 6-12 month is mainly determined by the breastfeeding and complementary feeding practices that are prevalent in a particular community/society. 14, 15 These practices in turn are influenced by the nature of the family, urban/ rural locality, knowledge on breastfeeding and complementary feeding, education status of the parents, place of delivery, antenatal care (ANC) visits, customs (such as giving pre-lacteal feed), and beliefs. [16] [17] [18] [19] In today's world, new factors are increasingly becoming important such as increasing numbers of women being employed outside the home, increasing advertisement of baby food etc. 16, 20 High rates of severe acute malnutrition among infants are definitely linked to the poor breastfeeding and complementary feeding practices followed in a given community. 21 Many previous studies have explored breastfeeding and complementary feeding practices prevailing in communities, but only a very few have studied these practices exclusively in relation to severe acute malnutrition in infants. In the present study, the risk factors for severe acute malnutrition among infants were examined in the context of breastfeeding and complementary feeding practices which are followed by families in Raisen district of India.
Materials and methods

Study design:
This was a community-based, unmatched case-controlled study.
Setting:
The present study is a part of a larger study to assess the overall demographic, social, dietary, living conditions and economic characteristics of families with one or more children with severe acute malnutrition.
Study location:
The present study was conducted in the rural and urban areas of district Raisen, Madhya Pradesh, Central India.
Study Duration: The study was conducted over five months (July-November 2015) . The duration of data collection was three months (August-October 2015).
Study Participants:
All the children between 6-12 months of age that were enrolled in the Integrated Child Development Scheme (ICDS) of the district Raisen.
Source of participants:
Under the ICDS scheme, there is an Aganwadi Centre (AWC-courtyard) located appropriately to cover a population of 800-1000, which is managed by an Aganwadi worker (AWW-grass root worker of ICDS scheme). 22 Each AWW worker records anthropometric measurements of all children enrolled in her center and sends it to the Child Development Project Officer (CDPO) posted at each block of the district on a monthly basis, who in turn sends it to higher authorities.
Case definition: Severe acute malnutrition among infants of 6-12 months of age was defined as per the WHO guidelines i.e., infants with mid upper arm circumference <11.5 cm or infants who weigh <(-)3 standard deviations (SD) for height as per WHO anthropometric guidelines, or both. 23 Inclusion Criteria for cases: (i) Infants with severe acute malnutrition whose parents gave valid informed consent for the study. 
Sampling:
The study employed a multistage sampling strategy. The ICDS scheme has divided the Raisen districts into 7 developmental blocks, each headed by a CDPO. 24 In the first stage, three blocks were chosen by simple random sampling. In the second stage, all the children with severe acute malnutrition in the age group 6-12 months belonging to all AWCs of the selected blocks were enrolled. In the third and final stage, all the children from every AWC in a selected block who fulfilled our inclusion criteria were enrolled in our study. The controls were taken from the same AWCs as cases. If we could not find the control from an AWC to match a case, then controls from the nearest AWC were selected.
Selection of participants:
Monthly progress reports (MPR) for every month from every block is generated by CDPO, and it includes the number, age group and gender of all children with SAM in a given block. From the CDPO's office, a list of names and address of AWC to which all children with SAM (cases) belongs, and name and phone number of the AWW was noted. After reaching a particular AWC, the identity of a case was verified and thereafter anthropometric measurements of the case were measured after obtaining permission from the AWW. Anthropometric measurements of the infant were taken according to the WHO standardized techniques. 23 Anthropometric measurements were taken by the researchers themselves. Children were also assessed for the presence or absence of edema of the feet. Anthropometric measurements of children were taken at the aganwadi centre. After confirming that the child is severely malnourished as per the WHO's classification, parents of cases were informed about the purpose and nature of the study. Thereafter, valid informed consent was obtained from the parents of each case. The same procedure was adopted for selecting controls. Two controls were selected per case.
Sample size: All the infants enrolled in ICDS from the selected three blocks of district Raisen fulfilling the inclusion criteria during the period of data collection were enrolled in the study. Following this we approached a total of 87 cases and 169 controls.
Data collection: A questionnaire was designed after a literature search on breastfeeding and complementary feeding guidelines as advised by WHO, UNICEF and the government of India. 5, 9, 10, 25 The questionnaire was translated from English to the local language by a translator, and the responses were translated back to English. The questionnaire was pretested on mothers of 15 children with severe malnutrition admitted to the nutritional rehabilitation center at community health centre Mandeep, district Raisen; after that necessary modifications were done. Results of pre-testing were excluded from final analysis. The final version of the questionnaire had a reliability of α=0.92 on field testing.
Diet Survey: the data about complementary feeding practices was obtained using a 24-hour recall method. 26 Variables: A questionnaire was used to collect data on all aspects of breastfeeding (frequency, duration, pre-lacteal feeding) and complementary feeding (age of starting, frequency, the variety of foods, mode of feeding). Minimum dietary diversity was defined as the proportion of children who were fed foods from 4 or more food items out of the seven major foods items within 24 hours preceding the survey. 25 The questionnaire was administrated to mothers of cases and controls at their respective house. Hand washing: For the purpose of study we defined 'hand washing' as washing hands with soap or detergents using any methodology for any duration of time. Hand washing with just plain water without using soap or detergents was not considered as hand washing.
Outcome variable: The outcome variable was the duration of feeding only breast milk to infant, practices of exclusive breastfeeding and adoption of standard complementary feeding practices by families of cases and controls.
Potential confounding variable: An important confounder was the per-capita income of families of cases and controls, as there are chances that those families of controls which have higher per-capita income are likely to spend more on the child's nutrition and diet. We minimized the effect of this confounder variable by selecting controls from such families who had the same type of ration card as families of cases. Wherever possible, the facts stated by the respondent in the interview were cross-checked by the data collector such consistency of complementary food, vessel/ container of feeding, the variety of food served to cases and controls.
Data Analysis: Data were checked for completeness, and then were finally entered into SPSS version 20.0 software. Anthropometric data were calculated by using WHO anthro2010 software and WHZ-scores were also 34 being generated based on the WHO child growth standards. Descriptive statistics were used to describe the sample. The results of the descriptive statistics were expressed as a percentage and frequency, as well as discordant and concordant pairs were described. A p-value below 0.05 was considered statistically significant. A bivariate analysis was performed on the independent variables and their proportions and crude odds ratio were computed against the outcome variable to identify the factors that are associated with severe acute child malnutrition. This study, involving infant and mother enrolled in the ICDS scheme was conducted after receiving ethical clearance from institute ethical board. Written informed consent was obtained from parents of cases and controls. Confidentiality of the information given by the respondents was maintained throughout the study. During data collection, if any infant whether cases or controls needed any medical attention, they were referred to the health facilities for proper treatment.
Results
For the present study we approached a total of 87 cases and 169 controls. Of the 87 cases, mothers of 5 cases refused to participate in study and 4 were excluded using inclusion/exclusion criteria. Of the 169 controls we approached, mothers of 9 controls refused to constant for study and mothers of 4 controls were not available for interview. Thus final analysis was done on a total of 78 cases and 156 controls.
The demographic characteristic of families of cases and controls are presented in Table 1 . Most of the mothers of both cases and controls were 20-25 years old. Most of the cases were 8-9 months of age. Birth order of most of the cases was third or higher. The proportion of males and females among cases was 44.9% and 55.1 %, respectively. The breastfeeding practices followed by the mothers of both cases and controls are presented in Table 2 . The delay in initiating breastfeeding beyond the stipulated time was more common after caesarean sections as compared to vaginal deliveries. The prevalence of pre -lacteal feed was higher (close to 70 %) among those children who were born by caesarean sections (data not shown). Among cases, the most common reason for pre-lacteal feedings was pressure from relatives (45.3%) followed by traditional customs (34.0%). On being asked the type of pre-lacteal feed given, the most common answer was honey (34.0 %) followed by animal milk (32.1 %). Only 10.3% of cases were exclusively breastfed compared to 24.4% controls. A considerable proportion of cases (23.1%) were given breast milk only until 3 months of age, against the recommended 6 months. This was also reflected by the poor knowledge of mothers regarding exclusively breastfeeding.
Among mothers of cases, a large proportion (39.7%) believed that the right age for starting giving water to infants was 4 months. The most common reason cited by mothers or starting external food before 6 months of age was that they were not available all the time/ they had to work (41.4%). On being probed about the type of first external food given to the infant, the most common reply was animal milk (35.7%) followed by the mixture of pulses and rice (17.1%). Table 1 : Distribution of study participants by socio-demographic profile % of cases and 58.3% controls were given disinfected water for drinking. Hand washing before feeding infants was followed in families of 29.5% cases and 57.1% controls. The diet diversity score was higher among controls as compared to cases.
The bivariate analysis of important factors related to breastfeeding and complementary feeding are The complementary feeding practices followed by families/mothers of cases and controls are detailed in Table 3 . The data for complementary feeding was obtained using a 24-hour recall method. The decision on the starting age, and content of complementary feeding was most commonly taken by the infant's mother. 26 .9% of cases were given the semisolid food as compared to 55.7 % of controls. Among study participants, only 24.4
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Discussion
Based on the review of the literature, the uniqueness of our study was to assess who has a say in deciding at what age complementary feeding should be started and what should be the contents of complementary feeding. In our study, the odds of being severely malnourished were related to lack of exclusive breastfeeding, starting external food earlier than 4 months of age, less frequent complementary feeding, not washing hands before feeding the infant and not using disinfected drinking water for the infant.
Infants belonging to families of lower socioeconomic statuses were more likely to be undernourished than their richer counterparts. This finding is comparable to findings of similar studies conducted in many low and middle-income countries and reflects the fact that malnourishment disproportionately affects the poor households. 27-29. A higher birth order was strongly associated with infant's undernourishment. The prevalence of severe acute under nutrition was higher among infants with higher (3rd or more) birth order. The higher birth order gives less opportunity for exclusive breastfeeding and less attention than an infant normally deserves, thus increasing the risk of malnutrition. 28 Higher birth order is associated with an increased risk of communicable disease such as diarrhea and pneumonia among infants. 29 The lack of exclusive breastfeeding and inappropriate complementary feeding practices deprives an infant of essential nutrients during the first year of life. 30 These practices, if used properly, are known to prevent infective disease by reducing exposure to an infective agent and improving infant's immunity status, thus interrupting the vicious infection-malnutrition cycle. 31, 32 Improving these practices can lead to an improved nutritional status thus improving child survival, growth, and development. This also prevents further episodes of undernutrition in later life.
33,34
Limitations
The study's findings could be affected by recall bias due to the retrospective collection of data. These problems are inherent in case-control studies. 
Conclusion
Period from birth to two years of age is a 'critical window' for proper physical and mental development of children. Proper breastfeeding and appropriate complementary feeding practices significantly influences the nutritional status of an infant and his/her future potential. Factors such as duration of exclusively breastfeeding and avoidance of pre-lacteal feeding can be improved by reinforcing health education at every step from the antenatal period onwards. Based on our findings, we recommend health education about right practices of breastfeeding and complementary feeding should be imparted not only for mothers but also to other care givers such as father, grandparents and other household members.
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